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Perindopril Improves Endothelial Progenitor Cell Mobilization in Diabetic Rats After

Acute Myocardial Infarction

SUN Jia-Yin, KANG Li-Na, and XU Biao

( Department of Cardiology, Affiliated Drum Tower Hospital , Medical School of Nanjing University, Nanjing , Jiangsu 210008 )
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[ ABSTRACT ] Aim To investigate the beneficial effects of perindopril on bone marrow-endothelial progenitor cell
(EPC) mobilization, neovascularization and cardiac function in diabetic rats after acute myocardial infarction (AMI) , and
explore the potential underling mechanism for these effects. Methods High fat diet combined with a low dose of
Streptozocin (STZ) was used to induce diabetic models, then left anterior descending coronary artery ligation was performed
to induce AMI.  Diabetic rats were randomly assigned into perindopril group or control group after surgery (n =15 in each
group). The percentage of CD45 ~"*"* CD133 * KDR " EPC in peripheral blood mononuclear cells was measured by flow
cytometry pre-operation and at dayl,3,5,7,14,28 post-operation, and the plasma level of vascular endothelial growth factor
(VEGF) at the same time points was measured by enzyme linked immunosorbent assay (ELISA) kit.  Capillary density in
the peripheral area of infarction was determined by CD31 staining.  Echocardiagraphy was performed to evaluate cardiac
function.  The expression and phosphorylation of protein associated with EPC mobilization in bone marrow were determined
by Western blot analysis. Results  Perindopril treatment could notably improve the impaired ischemia-induced EPC
mobilization in diabetic condition, and elevate the tiptop of circulating EPC (103 +37/10° vs 58 +19/10°, P <0.05).
At the same time, the level of plasma VEGF was raised, the expression of Akt and endothelial nitric oxide synthase (eNOS)
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phosphorylation, as well as matrix metalloproteinase-9 (MMP-9) expression in bone marrow were increased (all P <0.05).

Compared with control ones,diabetic rats with perindopril treatment had higher capillary density around area of infarction.

Moreover, left ventricular ejection fraction and left ventricular fractional shorting were apparently improved in perindopril

group (all P<0.05).

Conclusion Perindopril treatment improves the ischemia induced EPC mobilization and neovas-

cularization in diabetic rats,and ameliorates the cardiac function after AMI in diabetic condition, which might be associated

with the activation of protein in EPC mobilization pathway.
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Figure 1. Circulating EPC count and levels of VEGF before
AMI and on different time points after that
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Table 2. Effects of perindopril on cardiac structure and

function 4 weeks after myocardial infarction in diabetic rats

Ei= R 71 FERIZH RIT4
LVDD( mm) 7.62 +0.63 7.02 +0.80
LVSD( mm) 5.66 +0.55 5.00 +0.32°
IVSd( mm) 1.04 £0.22 1.30 +0. 14
IVSs( mm) 1.30 +0.34 1.90 £0.25"
LVPWd( mm) 1.90 £0.32 2.18 £0.25
LVPWs( mm) 2.74 £0.75 3.08 £0.43
LVEF 50.3% +3.6%  69.2% +2.9%"
LVFS 22.2% +2.0%  34.4% +2.2%"

a N P<0.05,bJyP<0.01, SHRIHMLL,
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Figure 2. Ischemia-induced blood vessel formation in dia-
betic rats without treatment or treatment with perindopril

for one month
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Figure 3. The expression and activity of Akt, eNOS and

MMP-9 in bone marrow
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